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Outline

ÅLAPPD Overview

ÅCommercialization status at Incom Inc.

ÅR&D Towards Volume Production 

- development of in -situ assembly process at UChicago

- Gen-II LAPPD
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LAPPD
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Micro - Capillary Arrays 
by Incom Inc.

¸ Material : borofloat glass
¸ Area: 8x8ó
¸ Thickness : 1.2mm
¸ Pore size: 20 mm
¸ Open area: 60 -80%

Atomic Layer Deposition ( ALD)
- J.Elam and A.Mane at Argonne

(process is now licensed to Incom Inc.)
- Arradiance Inc. (independent process)  

Micro - Channel Plates (MCPs)

20x20 cm 2

~15mm

Large-Area Picosecond 
Photo -Detector

1.2mm
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LAPPD Electronics

Delay- line anode

- 1.6 GHz bandwidth

- number of channels 

scales linearly with area

PSEC- 4 ASIC chip

- 6- channel, 1.5 GHz, 10 - 15 GS/s 

30-Channel ACDC Card 
(5 PSEC-4) Central Card 

(4-ACDC;120ch) 4

NIM 711 (2013) 124

NIM 735 (2014) 452



LAPPD Prototype Testing Results
Single PE resolution

RSI 84, 061301 (2013), 
NIMA 732, (2013) 392

NIMA 795, (2015) 1
See arXiv:1603.01843 

for a complete LAPPD bibliography

Demonstrated characteristics:
single PE timing ~50ps
multi PE timing ~35 ps

differential timing ~5 ps
position resolution < 1 mm

gain >107

Reconstruction of the 
laser beam footprint
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LAPPD Sealing Attempt @ SSL Berkeley

2014 JINST 9 C04002 

A fully processed ceramic LAPPD tile was tested 
while still in the vacuum chamber
Å Peak QE ~25%
Å QE non-uniformity +/ -15% over 20x20 cm 2 area
Å No change in QE after 2 weeks
Å TTS ~ 200 ps (FWHM, using 80ps laser and 

ad-hoc connectors to get signal out of the vacuum
chamber)
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QE uniformity map



Commercialization Status
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ÅApril 2014 - DOE funding to create infrastructure and 
demonstrate a pathway towards pilot production

ÅNovember 2015 ðFacility operational
ÅDecember 2015 ðCommissioning trial initiated
ÅOctober 2016 ðFirst Sealed Tile with Bialkali Photocathode
ÅNow transitioning from òcommissioningó to òexploitationó stage



LAPPDTM @ Incom Inc.

Slide courtesy of Incom Inc. 8



Goal of the R&D Effort at UChicago
Affordable large-area many-pixel photo -detector systems 

with picosecond time resolution

LAPPD module 20x20 cm2 Example of a Super Module
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UChicago goal is to enable high volume production 

at Incom so we can do physics using LAPPDTM

A production rate of 50 LAPPDs/week 

would cover 100m2 in one year
Å High volume production can be challenging
Å We are exploring if a non -vacuum transfer process 

can be inexpensive and easier for a very high volume production 



In -Situ Assembly Strategy
Simplify the assembly process by avoiding vacuum transfer:

make photo-cathode after the top seal
(PMT-like batch production)

Step 1: pre-deposit Sb on the top window prior to assembly
Step 2: pre-assemble MCP stack in the tile -base
Step 3 : do top seal and bake in the same heat cycle 

using dual vacuum system
Step 4: bring alkali vapors inside the tile to make photo -cathode
Step 5: flame seal the glass tube or crimp the copper tube

UChicago processing chamber
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In -Situ Assembly Facility UChicago

Looking forward towards transferring 
the in -situ process to industry

The idea is to achieve volume production by operating many small -size
vacuum processing chambers at the same time

UChicago PSEC Lab
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Heat only the tile
not the vacuum vessel

Intended for 
parallelization


